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2 2. Related Art 
3 

4 The ability to efficiently provide data to very large numbers of users is 

5 becoming increasingly important as the use of computer networks and web-based 

6 services grows. 

7 

8 Broadcast distribution, where communication is one-way only, is a method 

9 for distributing data to very large numbers of users. For a particular set of data, such as 

hi 

;=4o data comprising a web page, a broadcast server repeats the data a finite number of times. 

m l The rate at which the server transmits the data is a measure of the bandwidth of the data. 

a? 

;*12 

;;3 

j : iji3 A communication medium has a limited amount of bandwidth. Bandwidth 

; : as. 

*5i4 is valuable, for reasons including human desire for a fast response, increasing consumer 

"^\5 usage of on-line services and data, and increasing types and variety of on-line data. In 

16 addition, limited resources available on inexpensive consumer computing devices can 

17 impose a limit on the amount of bandwidth that such devices can process. 
18 

19 The bandwidth on a communication medium can be divided into frequency 

20 ranges. In current enhanced TV technology, the communication medium is a shared 

21 cable or wire frequency, and a channel is defined by its center frequency and width, with 

22 the width and modulation type determining the total number of bits per second (total 
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1 bandwidth) that the channel can carry. For example, currently a broadcast wire may 

2 carry 40 to 50 physical channels, with a channel carrying a video signal component, an 

3 audio signal component, and data component. Furthermore, a digital channel can be 

4 modulated using Quadrature Amplitude Modulation (QAM 64) and thus can contain 

5 several video, audio, and data streams. The data component can carry data including data 

6 comprising web pages. MPEG protocols are sometimes used. 

7 

8 In digital satellite transmission, each satellite has a cluster of transponders. 

!i ;9 In recent satellite technology, each transponder can carry 10 to 20 physical frequencies, 

Ho and a satellite will have many transponders. Thus, the amount of data and number of 

CHl i channels possible is large. 

r ! jji3 Consumer computing devices currently can listen to only a few physical 

: i3i4 channels at a time. 

■* i 

16 The time it takes to transmit the data for a given web page or other data 

17 object is called a cycle. It is the size of the data object divided by the bandwidth used to 

18 send the object. For instance, a 1 50 Kbit web page that is sent at a bandwidth of 1000 

19 Kbits per second has a cycle of 0. 1 5 seconds. It is desirable for a cycle to be short, which 

20 requires more bandwidth. It is also desirable for a channel to carry a large of amount of 

21 web pages or other data, which also consumes bandwidth. 
22 
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1 A problem in the known art is that some implementations of broadcast 

2 transmission require more than one cycle for the receiver to obtain a complex set of data, 

3 usually due to the requirement that objects must be received in an ordered process. This 

4 results in longer response times. 

5 

6 Data on an enhanced TV channel often can be related to the content of the 

7 video on the channel. For example web pages of interest to children can be available on 

8 the same physical channel as the Disney video channel. Alternatively or additionally, a 

' z i 9 channel can carry data having unrelated content. An example is a channel with child- 

i [f 

;< jo oriented video programming carrying a home banking web page. 

^12 A way to achieve broadcast transmission is to transmit the name of the web 

i ! ^ 

mi 3 page and the data comprising the web page together. This can be achieved by putting the 

:3l4 web page name into the header of each packet. Using this method, the receiver not only 

L-3 

U 15 must monitor all the data transmitted on the channel, but also store the entire packet 

16 locally in case it may be needed in the future. In practical application, to assure 

17 acceptable response time, the receiver stores all the data so that it is available for 

18 immediate access. A disadvantage of this method is it that for high data rates it requires a 

19 powerful processor and significant buffer at the client. (Digital television carries 

20 enhancing information at a rate many orders of magnitude greater than analog television.) 

21 A further disadvantage is that if there is not enough processing power or buffer, the 
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1 system will fail. Another disadvantage is that limitations on the amount of data that can 

2 be buffered imposes a limit on the amount of broadcast spectrum the user can access. 
3 

4 Another method also treats the web page as a file. The name of the web 

5 page is not sent in each packet header but instead a map of the name to the address in the 

6 data stream is stored in the receiver, is broadcast, or otherwise made available to the 

7 receiver. (The map is dynamic.) When a user requests a desired data object, such as a 

8 web page, the receiver looks up the name and obtains the location of the data. Because 

b the receiver need not process all of the actual data, but only the references to the data, this 

•k J 

^0 method requires relatively little processing capability and memory. It is possible to store 

\]fi l many names, thereby achieving wider spectrum coverage. 

li 

rTi3 However, this method has the disadvantage that it may require extensive 

: fc 14 repetition of data. Often two different web pages contain some components that are 

identical. For instance, all Disney web pages may include the Disney logo. Or multiple 

16 web pages may carry an identical banner advertisement. (A moderately complex web 

17 page may have 40-50 image files.) Using file-oriented methods wastes bandwidth 

18 because bandwidth must be consumed for each instance of this common data. For 

19 example, if a logo with a size of 100 Kbit appears in 50 web pages, and each web page is 

20 sent at a bandwidth of 100 Kbit/s, the total bandwidth used by the logo data is 5000 

21 Kbits/s, which wastes 4900 Kbits/s. However, no advantage is realized from this large 
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1 amount of bandwidth consumed by the logo data, as each instance of the logo is 

2 associated only with the file it is transmitted in. 

3 

4 It would also be possible to use a method in which web pages are treated as 

5 consisting of sub-files, giving a name to each sub-file, and enclosing the name of each 

6 sub-file in a master file that is also sent. This method would encounter problems already 

7 discussed, such as needing to first retrieve the master file, and needing to read the bytes 

8 of each sub-file in order. This method would be cumbersome for a programmer to 

; : i9 implement. It would require the data to be sent at a higher rate to achieve the desired 

LfJ 

riio performance as a one-step receive system. 

mi 

i;8i2 It would be advantageous for a user to be able to address spectrum that is 

is 

U 13 carried on channels other than the one his receiver is tuned to. For instance, it would be 

ra 

: ^14 convenient for a user to be able to jump to his home banking web page even if he has not 

; t J 

Q\5 been watching the video channel the web page is carried on, i.e. regardless of what 

16 channel his receiver is tuned to. 

17 

18 It is also desirable to provide a method of serving data on broadcast media 

19 that provides access to data in a known period of time, that uses bandwidth efficiently, 

20 that works with a receiver having relatively limited resources, and that provides access to 

21 a large part of the broadcast spectrum. It is also desirable to address broadcast objects 

22 across alternate transport protocols, such as MPEG and multicast IP, as well as alternate 
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1 high level protocols such as Advanced Television Enhancement Forum standard 

2 ("ATVEF", see www.atvef.com) and DSM-CC. It is further desirable that this method be 

3 easy to implement for the content provider, and provide flexibility and certainty to the 

4 content provider in creating its programming. 

5 

6 These advantages are achieved in the invention which uses low-level 

7 objects and organizes data and data references in a multi-level design. 
8 

O 9 Summary 

: Fjj 

The invention includes a method and system for serving data on broadcast 

iifti 1 media that uses low-level data objects to reduce repetition of common data, that uses 

j ' 3 i2 indirect naming and machine-readable names to provide easy access to a large part of the 

r-,ji3 broadcast spectrum, and that obtains a data object in a single cycle with no loss, or in two 

i3i4 cycles with moderate loss. A user can request a desired data object, such as a web page, 

i" 1 

!i J l5 which comprises one or more low-level objects. The bandwidth used for each low-level 

16 object can be separately set. Two desired data objects can include the same low-level 

17 object. The method allows the content creator flexibility in assigning bandwidth used 

18 and response time for specific request objects and is easy to implement. Objects can be 

19 broadcast across alternate protocols. A dynamic list of desired data objects (the "First- 

20 level Name Table") is maintained that references the low-level objects that compose 

21 them. 
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1 

2 Brief Description of the Drawings 

3 Fig. 1 shows a schematic drawing of a receiver. 

4 Fig. 2 shows a general format of a First-level Name Table. 

5 Fig. 3 shows a general format of a Low-level Data Object Locator Table. 

6 Fig. 4 is a process flow diagram for obtaining the First-level Name Table. 

7 Fig. 5 is a process flow diagram for obtaining the Locator Table. 

8 Fig. 6 is a process flow diagram for responding to a user request. 
Fig. 7 is a schematic diagram of a root object. 

h J 

.: En. 

i;fn Detailed Description of a preferred embodiment 

:* ^ 

jljp In the following description, a preferred embodiment of the invention is described 



==34 with regard to preferred process steps and data structures. Embodiments of the invention 

u 15 can be implemented using general purpose processors or special purpose processors 

16 operating under program control, or other circuits, adapted to particular process steps and 

17 data structures described herein. Implementation of the process steps and data structures 

18 described herein would not require undue experimentation or further invention. 
19 

20 Overview of the Invention 

21 
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1 The size of a chunk of data divided by the bandwidth allocated to the chunk 

2 is the time it takes to transmit the data, which we call one cycle. The goal of rapidly 

3 transmitting data competes for limited bandwidth with the goal of carrying more total 

4 data on an enhanced TV cable or other data communication link. The method and system 

5 of the invention uses available bandwidth efficiently by reducing repetition of data. It 

6 also enables a data object to be retrieved in a single cycle. This reduces the bandwidth 

7 required. 

8 

0 9 In addition, the large number of existing data channels has made it 

; » j 

1^10 impractical to find a program or web page simply by "switching channels". 

hi 

1 " 

i b? 

j ^i2 It is desirable for the user to be able to access favorite web pages whether 

r -(1i3 or not the user has selected the channel that is carrying the web page. With the current 

u3i4 invention, this is possible because the levels of indirection and minimal use of human- 

1,3 15 readable names make it practical to carry a larger directory of names, as described below. 

16 

17 A set of data making up a desired data object can be broken into component 

18 parts. For example, but without limitation, a web page can be broken into a root web 

19 page plus images-such as gif files. Another example is a word processing file can be 

20 broken into chunks of data of arbitrary size. In the invention these components of the 

21 desired data object are called low-level data objects. They can be sent as separate data, 

22 for example, but without limitation, as an MPEG table. Other formats can be used. 

-9- 



133.1026.01 



1 

2 A preferred embodiment keeps a data structure of human-readable names of 

3 the data that a user can request (the "First-level Name Table"). The names can be, for 

4 instance, web site URLs or web page titles. The data structure includes, for each desired 

5 data object, references to the low-level data objects that compose it. Low level data 

6 objects have second-level names that are designed to use minimal storage, and can be> for 

7 example, but without limitation, 2-byte integers. Because the list contains only a small 

8 amount of data per entry less storage is required. All other things being equal, this allows 
^9 storage of a larger number of names and access to a large part of the spectrum. 

% 

ss. 

: ? 
: a a? 

rTl i A Low-level Data Object Locator Table has an entry for each low-level 

i. ~3 

^12 data object by second-level name. The entry contains the location in the data stream of 

■S 

pit 3 the low-level data object. In a preferred embodiment, there is a third, separate table that 

□ 

,314 holds locations of low-level data objects that are root web pages or other root objects; 

!:J 15 however, the information in such a third table can alternatively be incorporated into the 

16 Low-level Data Object Locator Table. 

17 

18 This method of organization guarantees that a low-level data object can be 

19 read in one cycle once the receiver has started to look for it. The locator table gives 

20 sufficient information for any packet belonging to the object to be identified and 

21 retrieved. Even if the receiver starts retrieval during the middle of the data object's cycle, 

22 it can capture all the packets broadcast from that point to the end of the cycle, and then 
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1 capture the packets from the first part of the cycle in the immediate subsequent cycle. In a 

2 preferred embodiment, the MPEG address is used. This gives sufficient information to 

3 identify any MPEG data. For instance, if the address is a transport ID, program ID 

4 number (PID) and table ID, in a preferred embodiment, the table is retrieved. That is, a 

5 packet can be identified solely by the information contained within it, and does not need 

6 to be retrieved in order. In an alternative embodiment, the Low-level Data Object 

7 Locator Table can include a protocol field to allow for addressing of objects across 

8 multiple protocols, such as multicast IP, MPEG private sections, or IP with MPEG 

□ 9 transport. For each object the Low-level Data Object Locator Table includes the address 
;:!il0 information appropriate for the object's protocol. 

HQ 12 A given low-level object, such as a corporate logo image, can be sent at a 

;:rl 13 bandwidth, such as 10 Mbit/s that (along with the object size) determines its cycle length. 

3 14 The bandwidth taken by each low-level object can be set separately. 

□ l5 

16 FIG. 1 is a schematic drawing of one embodiment of a broadcast data / 

17 enhanced TV receive^: The receiver includes a tuner 120 that receives input through an 

18 input interface 1 10. The tuner 120 is coupled to a processor 130 and an MPEG 

19 demodulator 140. A memory 135, storage unit 137, and removable media 138 can be 

20 coupled to the processor 130. The removable media can contain functional information 

21 139. The MPEG demodulator 140 is coupled to a Video-Audio processing card 1 50, 

22 which is coupled to a display unit 170. The processor 130 is coupled to a graphics card 
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l 160, which is coupled to a display unit 170. 

2 

3 The tuner 120 is tuned to a part of the broadcast spectrum in order to 

4 receive different channels. 

5 

6 Not all embodiments of the invention need include all these elements, and 



7 embodiments of the invention may include additional elements. In particular, the video 

8 and audio inputs need not be present in a system where video and audio signals are not of 
q9 interest to the user of the system. In an alternative embodiment, only a communication 
lao link that can be either hard wire or wireless, and a processor are present. In an alternative 

1 embodiment, there can be additional levels of names. 

m 

£43 Using the invention, the content creator has greater control and flexibility in 

: ;i4 achieving his goals. The content creator determines the content groupings. These 

;;15 decisions can be made with regard to marketing, economic, and technical considerations. 
16 

17 Definitions 
18 



19 A "desired data object" is data that the user can request. In a preferred 

20 embodiment, it can be a web page. 
21 

22 A "first-level name" in the First-level Name Table is the name by which a 
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1 user requests an object. It can also and alternatively be a name associated with an icon by 

2 which a user requests an object. 

3 

4 For example, but without limitation, a first-level name can be a web page 

5 title or web page URL and can be represented by a human-readable string. In a graphical 

6 user interface, it can be an icon that is selected by the user, the icon being associated with 

7 a string. It could alternatively and additionally be a corporate name or stock ticker 

8 symbol, or a name or identifier associated with other data, including the name of a word 
ls J processing file. 



!il A "low-level data object" is data that is transmitted as a group. In a 

: ?2 preferred embodiment, a data object can be transmitted formatted as an MPEG table. The 

nj3 low-level data object can be an HTML root web page, gif image file, or any other data. 

,34 Low-level data objects have associated with them one or more second-level names. A 

: 4s data object can be broadcast by any known means; for instance, it is known to break an 

16 object into IP packets, or into MPEG sections, with appropriate information such as 

17 sequence number and byte offset included in the header. 

18 
19 

20 The order in which the low-level data objects are to be retrieved is called 

21 "retrieval priority" or "priority". Priority is preferably expressed by relative position of 

22 the name of the data object in the First-level Name Table. Alternatively, classes of 
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l priority can be used. 

2 

3 A "root object" is a low-level data object with priority of 1 , which is 

4 indicated by being the first low-level data object listed in the First-level Name Table. 

5 Where the desired data object is a web page, the root object preferably is the root web 

6 page. The root object contains information about what low-level data objects are needed 

7 and how they are put together to create the desired data object. In an alternative 

8 embodiment, described below, there is no root object. 

□ 9 

1 R 

1I30 A "content grouping" refers to how content is grouped. The term can refer 

^ l to how a request object—such as a web page— is divided into components; it also can refer 

■ ^ 

i= 42 to how components are carried on a channel's data stream—how many times, and at what 

!.'3 

! : Cl3 bandwidth. Many different possible content groupings exist for any given request object 

□ 

wi4 and any given channel. For instance, the entire request object can be a single object, or 

"15 broken into large or small pieces. 

16 

17 The term "content creator" is used for the entity or entities that have control 

18 over what is in the data stream. The content creator preferably has control of the content 

19 groupings. 

20 

21 First-level Name Table 

22 The First-level Name Table is a table of the names of objects the user can retrieve 
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1 ("desired data objects") and related information. It is a table of the content that the user 

2 can access. A sample table is shown in FIG. 2. In an alternative embodiment the table 

3 can also include the number of low-level data objects composing the desired object 

4 and/or additional priority information as described below. 

5 

6 The human-readable name used by the user to make the request is called the 

7 first-level name. In a preferred embodiment, this first-level name can be a web site URL 

8 or web page title. Techniques known in the art of web programming for permuting 
□ 9 names into common variants, such as adding "http:\\www " as a prefix, can be used. 

;;~io Nicknames preferably can be implemented by adding an entry with the nickname into the 

m l First-level Name Table, or alternatively one or more separate field(s) can be added to the 

^12 First-level Name Table to accommodate nicknames. 

;s 

: y> 

q\4 Associated with each entry in the table is a list of second-level names of the 

i s =J 

! '3l5 low-level data objects that are part of the desired data object.. The second-level names 

16 are designed to take minimal storage space, and in a preferred embodiment can be a 

17 structure of 2-byte binary data. Preferably, the initial second-level name in the list will 

18 be the root object, which is the low-level data object that is preferably read first. 

19 Preferably, the root object is the root web page, known in the art of HTML programming. 

20 

21 As an example of a table, referring to FIG. 2, URL3 and URL4 can be the 

22 identical web page with one low-level object (having the second-level name of 12 in 
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1 URL3) substituted for another (having the second-level name of 3 in URL4). The object 

2 named 12 can be an advertising gif file, and the object name 3 can be a gif file containing 

3 a different advertisement. 

4 

5 Retrieval Priority 
6 

7 In the First-level Name Table, after the root object, the rest of the second- 

8 level names preferably are listed in order of retrieval priority. These retrieval priorities 
49 are set at the discretion of the content provider. For instance, the content provider may 

iUo decide that the central image should be retrieved and displayed before most of the other 

□ 

;;Fll images, and therefore the central image object will be listed before most of the images in 

!;Q b ithe First-level Name Table. This will improve user satisfaction, as users generally prefer 

rip seeing the central image first. Alternatively or in addition, the content provider may 

□ 

«3i4 decide that a banner advertisement should be retrieved an displayed before most of the 

ltJ \s other images. Advertisers prefer the advertisement to be displayed for a relatively long 

16 time. 

17 

18 The retrieval priority of being first is preferably mandatory as to the root 

19 object. If multiple simultaneous receptions are allowed then the client has the necessary 

20 information to pursue a reception strategy that maximizes the user experience. (In a 

21 preferred embodiment, the MPEG demodulator 140 will retrieve the data. An MPEG 

22 demodulator typically has capacity to receive five data inputs at one time, and so can be 
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1 in the process of retrieving five objects at one time.) In an alternative embodiment, 

2 retrieval of the root object first can be optional, or can depend on a flag indicating 

3 whether the retrieval is mandatory or optional. 

4 

5 The retrieval priority for objects other than the root object preferably can be 

6 a preferred or rough ordering. That is, it is not required that the objects be retrieved in 

7 the given order. Preferably, the MPEG demodulator starts retrieving the objects in order 

8 of priority on each of its available data inputs. Upon completion of retrieval of each 

1-3 9 object, the demodulator gives the object to the processor. So it is possible that an object 

S 

] -A 10 with a short cycle will be retrieved before an object with a long cycle whose retrieval 

o 

priority precedes that of the object with the short cycle. 

f ; ! n 
'■• J 

is 

□13 In an alternative embodiment, retrieval priority can have values belonging 

r\ | 

: sr 

|" Ji4 to a priority class, such as A, B, C, and D; objects belonging to class A are retrieved 

1=315 sooner than objects belonging to class B. In such an embodiment, several low-level data 

16 objects have the same priority class. Classes can be implemented using a class field for 

17 each object, or using separate lists of object names for each class, or by any other known 

18 method. 

19 

20 In a preferred embodiment, each root object is unique and must be first in 

21 retrieval priority. That is, if a second-level name "12" is a root object, it cannot be in a 

22 list in a position other than first in the First-level Name Table of low-level objects. 
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1 

2 Low-level Data Object Locator Table 
3 

4 FIG. 3 shows a sample low-level Data Object Locator Table, for an 

5 alternative embodiment that includes the protocol type flag. The location information 

6 shown where the Protocol Type=0 is appropriate for the preferred protocol of MPEG 

7 private sections. The table contains information about the low-level data objects 

8 (preferably, other than the root object) that is independent of the request object. There is 
j =39 an entry for each data object, by second-level name. Preferably, each entry contains the 

Jj 

!:& number of times the data object is sent, the size of the object in bytes, and the bandwidth 

\M of the object. 

ri 

}T\i Each entry also has the physical location where the data object can be 

.: st, 

^4 found. Preferably the data is transmitted using the MPEG protocol, and so the physical 
location is also preferably expressed in MPEG format, for example MPEG transport ID 

16 (physical frequency), MPEG program ID, MPEG table ID, and MPEG extended table ID. 

17 However, any location information that is sufficient to locate the data can be used. For 

18 instance, in case of MPEG, the MPEG extended table ID need not be included. 

19 

20 In an alternative embodiment, information about the root objects also can 

21 be kept in the Data Object Locator Table. The object alternatively can include a Protocol 

22 Type field (see FIG. 3). This allows alternative protocols such as Multicast IP, MPEG 
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1 private sections, or IP with MPEG transport, to be supported. The location information 

2 in the Locator Table for a specific object is in the format for the particular protocol used. 

3 

4 Root Object Locator Table 

5 

6 In a preferred embodiment, location information about root objects is kept 

7 in a Root Object Locator Table. This table is substantially similar to the Data Object 

8 Locator table, with an entry for each root object by second-level name. 



*a 9 
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l,rlio Obtaining the First-level Name Table and Data Object Locator Table 

Q 

:rn 

i'gi2 Some entries for the First-level Name Table is preferably obtained from the 

Qi3 home channel. Information for some web pages, for example but without limitation ones 

14 that are either highly popular, or that have no particular relation to any video channel, is 

- ~i 

=315 placed on the home channel. FIG. 4 shows a sample process flow diagram for obtaining 

16 the First-level Name Table. Obtaining programming information, commonly known as 

17 "system information" or "SI", is known in the art of enhanced TV and digital video, and 

18 any known method can be used to obtain and update the First-level Name Table and Data 

19 Object Locator Table. 

20 

21 The frequency of the home channel is preferably hard- wired into the 

22 receiver, and the receiver tunes to this channel on power up 410, as known in the art. The 
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1 receiver listens and obtains the directory information (i.e. the information for the First- 

2 level Name Table) from the data stream of the home channel 420. If each entry in the 

3 First-level Name Table takes 100 bytes of data, there are 1000 entries, and the data is 

4 transmitted at a rate of 10 Mbits/s, it would take 0.8 seconds to retrieve all the entries. 

5 The format and location of the information can be hardwired into the receiver or known 

6 to the receiver software or obtained through other known methods. Updates can be made 

7 when data changes by broadcasting a new list with a new version number as known in the 

8 art, or by any known method. 

:=ljo Additional First-level Name Tables can be carried on other multiplexes. 

1:5 1 

-42 Upon a channel switch, the receiver listens to the data stream and obtains 

!"j3 the First-level Name Table information and Data Object Locator Table from the channel 

i ~> 

t j4 that has been switched to 430. The format and location of the information is hardwired 

Q 

Hs into the receiver or known to the receiver software or obtained through other known 

16 methods. Preferably, the information includes information for all data, including web 

17 pages, carried on the channel. It can also include directory information for other web 

18 pages that are related to the content of the channel. For instance, two child-oriented 

19 channels might carry each other's directory information, enabling a user to jump to web 

20 pages carried on either channel, from either of the two channels. 

21 
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1 In an alternate embodiment, some channels can carry the First-level Name 

2 Table or Data Object Locator Table for programming on several channels. Alternatively, 

3 the home channel or other channel can carry such information for all channels. 

4 

5 A process flow diagram for obtaining the Data Object Locator Table is 

6 shown in Fig. 5. The steps are the same as that outlined for obtaining the First-level 

7 Name Table and likewise any known method can be used to obtain the Data Object 

8 Locator Table. The home frequency is tuned to on power up 510, and the location 

□ 9 information is obtained from the data stream on the home channel 520. This location 
! :j]io information is retained on channel switch. On channel switch, the location information is 

l obtained and appended to the previous locator table. 530. 
i;Si2 

J; 3 13 In a preferred embodiment, there is a Root Object Locator Table that can be 

! y 
Q 

; *^14 obtained in a manner similar to that of the Data Object Locator Table. 

; E SC. 

□ 15 

16 Responding to a User Request for an Object 
17 

18 Fig. 6 shows a process flow diagram for responding to a user request. The 

19 user makes a request by clicking on a displayed button on the television display, or by 

20 typing in a human readable name, or by other methods known in the art of data 

21 broadcasting / enhanced TV. 610. If icon selection is used to make the request, the 
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1 associated URL or other name is looked up 620. The name is looked up in the First-level 

2 Name Table 630. 

3 

4 If the name of the desired data object, the second-level name of the root 

5 object is obtained from the First-level Name Table 650. This second-level name of the 

6 root object is looked up in the Root Object Locator Table and its location information 

7 obtained 660. The tuner is tuned to the physical channel identified by the location 

8 information, for instance the MPEG transport ID 670. The MPEG demodulator obtains 
Q9 the root object and gives the data to the processor 680. 

i.a 



i Preferably, the MPEG demodulator has more than one data input. The 

□2 other low-level data objects are retrieved on these inputs. The data inputs are assigned in 

jiff 3 order of priority of the data objects. As all the data composing an object is obtained, the 

ij4 data is sent to the processor, and associated data input is assigned to the next data object 

lis in order of priority 690-697. 
16 

17 If the name is not in the First-level Name Table, other means can be used to 

18 find the content requested, or alternatively and additionally an error can be generated and 

19 handled by appropriate error-handling software 640. 

20 

2 1 Assembling the Request 
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2 Fig. 7 shows a schematic diagram of a root object. A root object has 

3 references to zero or more data objects showing where the data object is to go in the root 

4 object. Preferably, the root object is an HTML root web page, and the root web page 

5 contains references to data objects that go in the web pages, for example but without 

6 limitation gif files, such as "redball.gif". The web page or other desired data object is 

7 assembled by methods used in HTML programming or any other known method. 
8 

;IJ _ 9 In a preferred embodiment, the processor 130 assembles the data into the 

LfjiO desired data object, as known in the art. In a preferred embodiment, the data is displayed 

j '3li 170 by running it through a graphics card 160, In an alternative embodiment, the 



%yi data need not be displayed. For instance, the data may be a text file or data that is to be 
13 stored or manipulated by the processor. 



;Ui5 In an alternative embodiment there is no root object. This can be the case 

16 when the receiver knows how to display the data. For instance, if the data on a channel 

17 consists entirely of stock ticker information, the receiver through its operating or 

18 application software can have rules for displaying the data, or may let the user determine 

19 how to display the data. Alternatively, the data can contain information regarding how 

20 the data should be displayed, in conjunction with some constraints at the receiver. 
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1 

2 Other Aspects of the Invention 
3 

4 Certain aspects of the content groupings are preferably decided taking into 

5 consideration technical considerations. For instance, a low-level object that is in many 

6 web pages can be assigned more bandwidth than a low-level object in only one 

7 infrequently requested web page. However, assigning a very large bandwidth to a low- 

8 level object is not necessarily advantageous if the rest of the elements in the page have 
-^9 cycles that are much longer than the low-level object. 

i! 3 1 Virtual Directory 

{J|l3 In an alternative embodiment, a list of human-readable names, without the 

h24 names of the low-level objects composing it, can be kept available to the receiver, by 

Is3 l5 being stored on the receiver, or by being constantly transmitted on a channel. The list can 

16 contain many entries because little or no data is kept for each name. Upon a user request 

17 for an object, the receiver looks up the information required to retrieve the object by 

18 tuning to the channel carrying this information. The channel carrying the information can 

19 be an entry in the list of human-readable names, or the channel can be one or more 

20 channels that always carry the information. 

21 
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1 In an alternative embodiment, the information required to retrieve an object 

2 can merely be the location of the object (in a file-oriented approach); that is, no low-level 

3 objects are used. 

4 

5 Multi-screen Objects 
6 

7 In a preferred embodiment, a request object can be a multi-screen object. 

8 The receiver interprets the HTML and displays images and sounds in response thereto. 

•j 

;;Lio Distribution of Data Objects 

t J 

iii 

; "a 

C812 In a preferred embodiment, the components for a particular web page are 

[:^13 not adjacent to each other in the data stream. The reason for this is that, although 

currently hardware can handle packets of data efficiently, it is not desirable to send a 

o 

j *3i5 large amount of data to the processor at the same time. This strains the processing 

16 resource. Rather, preferably the data for a web page are more or less smoothly 

17 distributed in the data stream, as known in the art of data communications. 
18 

19 Root Object Repeatable in Another Root Object 
20 

21 In a preferred embodiment, two root objects cannot be part of the same 

22 request object (unless it is a multi-screen request object). In an alternative embodiment, 
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1 root objects can be included in other root web pages. Methods for displaying web pages 

2 within web pages are known in the art of HTML programming. 

* 3 

4 Data Objects on Multiple Channels 

5 

6 In a preferred embodiment, all the data that composes a request object is 

7 carried on one physical channel. In an alternative embodiment, the low-level objects can 

8 be on different physical channels. The Locator Table (either the Data Object Locator 
h i9 Table and/or the Root Object Locator Table) would note the correct location, including 
Ho the channel, for each object. This might be desirable, for instance, if one channel had 

■r s? 

C^ll excess bandwidth, or for administrative ease. For example, it would ease the 

: . ^ 

:0 12 administrative burden to have a channel that changed rarely if at all, with the data carried 

I'.J 

r Qi3 on it being frequently-used but rarely-changed data, such as corporate logo data, or 

;3i4 banner ad data. It is conceivable that a widely used banner advertisement might be 

sJ \5 running on all channels, so that under some circumstances it can be efficient to carry the 

16 advertisement on only one channel. 

17 

18 Although in the current market set top boxes (receivers) are capable of 

19 listening to only one channel at a time, the invention will work with receivers that can 

20 listen to more than one channel at a time. Data for a single web page can be distributed 

21 on multiple channels, and the data combined by a processor or graphics card or other 

22 known methods, enabling the data to be received more quickly. Or, the First-level Name 
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1 Table for all channels can be broadcast on a single channel, which can always be 

2 monitored by one of the channel inputs at the receiver. This broadens the broadcast 

3 spectrum that is available or that can be monitored. 

4 

5 Multiple Indirect Locations 
6 

7 In a preferred embodiment, the Data Object Locator Table and Root Object 

8 Locator Table have only one physical location listed for each entry. In an alternate 
Q9 embodiment, multiple locations for an entry can be listed. For instance, a data object 

: =3 
'Is* 

;:3o such as a corporate logo could be carried on two physical channels, with both locations 

'a el 

m l stored in the Locator Table for the data object. This would have the advantage, in a 

L-Ci2 single tuner receiver, that, if the receiver were already tuned to one of the channels the 

;;,ii3 data object is carried on, it would be unnecessary to switch channels. In a receiver with 

□ 

i.gi4 capability to listen to more than one channel at a time, it would have the advantage that 

E s=J 

! °3i5 the different tuners could be coordinated such that minimal switching between channels 
16 is necessary and data is retrieved faster. 

17 

18 In a preferred embodiment, the information is on one channel. However, in 

19 an alternative embodiment the First-level Name Table or location information for 

20 channels that have related content could be duplicated on each channel. 

21 
22 
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